1. Movie S1. Oscillation of six light spots on a screen under the channel of water shown in Fig. 1a . The six light spots are formed by projecting six parallel light beams through the water surface and then onto the screen. The channel in Fig. 1a is along the x axis and the six light points are corresponding to the six points of water surface at x = -6, -4, -2, 6, 7, 8 cm. The four split tubes are centered at x = 0, 1.2, 2.4, 3.6 cm, respectively. Water waves are incident from the left side of the split tubes. Movie S1 indicates that water waves can propagate through the split tube array at 2.4 Hz (positive gravity). Movie S1 can be opened with the software QuickTime.
2. Movie S2. The same with movie S1 but for 4.4 Hz. Movie S2 shows that water waves cannot propagate through the split tube array at 4.4 Hz (negative gravity).
Movie S2 can be opened with the software QuickTime.
Derivation of Eq. (2)
The effective liquid in Fig. 1c Assume that the vertical displacement of water surface inside a split tube is 1 η , the displacement outside the split tube is 2 η , and the horizontal velocity at the water surface of the slit part is 0 υ (Fig. S1 ). The three variables satisfy the following two equations: mm is assumed on the surface of split tubes, so that ∆, r 1 , and r 2 are replaced by ∆-2δ, r 1 +δ, and r 2 -δ, respectively. We note that similar equations can be found in Chapter 5.7 of the book by C.C. Mei 2 . From the above two equations, we have
which resembles a mass-spring system. When a harmonic wave is propagating through the split tube 
